panel identified agreed indications for prostatectomy, expressed in terms of different combinations of type of retention, type and severity of symptoms, and level of comorbidity. Agreement was reached for 67% of the indications considered. For acute on chronic retention, surgery is indicated, regardless of symptom severity, if life expectancy is greater than one year. For acute or chronic retention, surgery is generally indicated if symptoms are severe, or if symptoms are moderate and life expectancy is greater than five years. For patients with neither acute nor chronic retention, surgery is indicated if symptoms are severe, or if these are moderate and life expectancy is greater than five years. For chronic or acute retention surgery is inappropriate if symptoms are mild and life expectancy is less than one year, or if there is no retention and only mild symptoms. An "appropriateness score" was developed. This confirmed that in general the ratings were internally consistent, that the panel attached little weight to mild symptoms, that a combination of irritative and obstructive symptoms was no more indicative of surgery than obstructive symptoms alone, and that the type of symptom was less important than the other factors considered. Conclusions -The results provide a basis for population based surveys of the need for prostatectomy.
(J7 Epidemiol Community Health 1994;48: [58] [59] [60] [61] [62] [63] [64] In the reformed National Health Service, health authorities are required to assess the needs of their populations and to purchase appropriate care. There is emerging agreement about the means to be used in assessing need or the requirement for specific health care interventions.'-2 The first step is to reach consensus, based on the best available evidence, about the appropriate indications for the intervention. The second step is to ascertain the population prevalence of individuals with appropriate indications. The final step is to determine which individuals with clinically appropriate indications actually want the intervention in question. Despite the importance of this type of research, relatively little has been undertaken.
Prostatectomy to remove obstruction of the urethra arising from benign prostatic hyperplasia (BPH) is one of the commonest elective surgical procedures. Patients commonly present with acute retention, chronic retention, or with a complex of obstructive and irritative symptoms such as hesitancy, poor flow, terminal dribbling, frequency, feeling of fullness, dysuria, and nocturia.3 Reported prostatectomy rates in western countries vary considerably, from 60 to 368 per 100 000.11 In general, the rates in North America are more than twice as high as in Europe. Even within the United Kingdom there is wide variation. The standardised prostatectomy ratio adjusted for age and private sector contribution varies in English regions from 77 to 144 (England= 100).79 There is little evidence that this is the result of differences in the prevalence of BPH, and much of the variation seems to result from the supply of surgical services, including the availability of surgeons and their judgement of the 
Methods
A review of the published reports on the epidemiology of BPH, methods of treatment, indications, and outcome of prostatectomy was performed. Initially, MEDLINE was searched for the following medical subject headings (MeSH): prostatectomy, symptoms, standards, statistics and numerical data, and utilisation. The search covered the years 1983-91 and included papers in all languages.22 The review was supplemented by examination of major textbooks, follow up of additional references quoted in the papers located, and personal communication with other investigators known to be conducting research on this topic, both in the UK and the USA. In total, 175 papers were reviewed, of which 82 were included in the review of published reports.
The panel comprised five consultant urologists, one senior registrar in urology, and three general practitioners. In forming the panel, 13 consultant urologists in the North West Thames Regional Health Authority and 15 general practitioners, selected on the basis of previously expressed interest in the topic, were approached and asked to participate. The panel was drawn from teaching and non-teaching hospitals, as well as urban and rural districts. In the first round, panel members were sent the review of published reports and a questionnaire (developed from the review and with advice from a consultant urologist) that asked them to rate the appropriateness of potential indications for TURP. The indications were grouped into four categories of retention (acute, chronic, acute on chronic, and no retention), with differing types and levels of symptoms and different levels of comorbidity.
Chronic retention was defined as a post-void residual volume of 400 ml or greater. Symptoms were classified as irritative (frequency, nocturia, and dysuria); obstructive (hesitancy, poor flow, dribbling, and feeling of fullness); or a combination of both irritative and obstructive. Levels of symptom severity were categorised as none ( Each combination of these four factors (type of retention, type of symptoms, severity of symptoms, and comorbidity) was taken to describe a category of patient. For example, one such category might represent patients in acute retention with mild obstructive symptoms and low comorbidity. If symptom severity was "none", further breakdown by symptom type was not applicable, and if there were no retention and no symptoms, further breakdown by comorbidity was not applicable. On this basis a total of 118 patient categories were assessed.
Appropriateness was scored using a 9 point scale, in which 1 indicated that the risk of TURP always outweighed the benefits and so surgery was always inappropriate, and 9 indicated that the benefits of TURP always outweighed the risks and so surgery was always appropriate. A score of 5 indicated that the risks and benefits were in balance.
After completing and returning the questionnaire, panellists attended a structured meeting facilitated by one of the authors (CMM), at which they were presented with a summary of the first round responses to the questionnaire. This indicated medians and ranges but not individual responses. The panellists discussed each patient category in turn and were given the opportunity to reconsider their previous responses. This final rating was used in the analysis.
Agreement was defined as when, after discarding the single highest and lowest ratings, the ratings of the seven remaining panel members fell within a 3 point range. Panellists were judged to have disagreed if, after discarding the highest and lowest ratings, at least one rating fell in the 1-3 range and at least one rating in the 7-9 range. Categories about which there was neither agreement nor disagreement were classified as subject to partial agreement. For patient categories about which the panel agreed, surgery was judged to be inappropriate if the median rating fell between Hunter, McKee, Sanderson, Black The conclusions of the panel were divided into three groups: "appropriate", "inappropriate", and "unclear" where the panel either disagreed, agreed only partially, or were equivocal. The question was whether these conclusions were consistent with an underlying set of judgements about the relative importance in determining appropriateness of the four different "dimensions" and the various "scale This procedure was repeated for a variety of scoring schemes. In the main analysis only whole numbers were considered for the weights and threshold values. An intuitive set of weights was chosen as a starting point. First, a variety of ways of aggregating the weights in each dimension to form scores, including the sum, the product, and combinations (for example, symptom type x symptom severity + retention + comorbidity) was tried. Then a systematic procedure was followed to test the effect of giving more or less weight to each dimension and to selected scale points. Once a satisfactory weighting scheme had been found, the effect of various departures from it was examined. Over 40 schemes were tried in all. To assist in interpreting the results, an upper limit on the proportion of categories that could be correctly assigned by any scheme using the panel data (including one with non-integer weights and thresholds) was derived using conventional discriminant analysis. This produced two functions that divided the patient categories into inappropriate, unclear, and appropriate. Also it was necessary to take account of the fact that some categories will be correctly assigned by chance even if a scoring scheme has no real predictive value. Figure 1 represents an "ideal" result with no false positives or false negatives at either threshold. In this hypothetical example, only the categories that the panel considered inappropriate scored less than 4, only the categories that they considered appropriate scored 6 or more, and only those about which the panel were unclear scored 4 or 5. This is only ideal given the observed distribution of panel ratings. Of course a result in which there were fewer categories for which the panel results were "unclear" would be better. Also it should be emphasised here that the figures given for the percentage agreement and disagreement, and for the percentage of false positive and false negatives, would only match those found in a survey of clinical practice if each category of patient were equally prevalent. fig 3. In table 4 the three right hand columns give the percentage of all patient categories that were rated the same by the scoring system and the panel (true positives-+ true negatives), using the threshold levels shown in the two previous columns.
Given the numbers of categories identified by the panel as inappropriate, unclear, and appropriate, the proportion of "correct" assignments that could be expected from a scheme with no real predictive value (analogous to a system for predicting the results of tossing a coin that was only correct 50% of the time) would be 38%. The proportion of cases correctly identified in a two way split between (a) inappropriate and (b) unclear/appropriate would be 51 %. The proportion correctly identified if the split were between (a) inappropriate/unclear and (b) appropriate would be 72%. The discriminant analysis "correctly" assigned 88% of the patient categories to inappropriate, unclear, or appropriate.
The starting point was scheme 1, an "intuitive" set of weights given in the example described in the methods section. Some members of the panel expressed the view that the difference between chronic and acute on chronic retention is unimportant in determining indications for surgery. Scheme 2 is consistent with this point of view, but it appears that in terms of its capacity to predict the panels' actual ratings it is slightly inferior to scheme 1. In scheme 3, no significance is attached to symptoms that are "only" mild. This is an improvement on scheme 1. In scheme 4, no distinction is made betWeen irritative and obstructive symptoms. This is a slight improvement on scheme 3. In scheme 5, no distinction is made between acute and chronic retention, and greater weight is attached to comorbidity. In scheme 6, the weights given to retention, symptom severity, and comorbidity are all increased relative to symptom type. This is the best overall scheme using integer weights. Score Scheme 10 confirms that information about whether the patient is in retention or not is, as one might expect, an important factor in determining the appropriateness of surgery.
The analysis in table 4 makes no distinction between false positives and false negatives. This matter is addressed in table 5. If the scores were to be used as part of a screening procedure in primary care, it would be important to avoid false negatives. If the risks of surgery were generally substantial compared with the benefits, it would be important to avoid false positives.
One further consideration is that scheme 4 is one that avoids the situation in which patient categories which have been rated by the panel as appropriate have the same score as categories that have been rated as inappropriate. One can thus say with scheme 4 that groups scoring 3 or less include all those judged by the panel as inappropriate for prostatectomy, and that groups with scores of 4 or more include all those for which prostatectomy was judged appropriate. Tables 4 and 5 suggest a number of points. Firstly, retention, symptom severity, and the degree of comorbidity were given roughly equal weight by the panel when rating patient categories, whereas the type of symptoms was much less important. Secondly, the presence of retention is important. The difference between acute and chronic retention is less so, and acute on chronic retention is a stronger indication than either acute or chronic retention alone. Thirdly, in effect the panel did not distinguish between patients with mild symptoms and patients with no symptoms at all. Fourthly, the panel considered obstructive symptoms to be more important in indicating surgery than irritative symptoms. And fifthly, the type of symptom was not important in determining the groups for which prostatectomy was inappropriate.
Discussion
Consensus development has been advocated as a means of making explicit the basis for clinical decisions. Although the nominal group technique of consensus development is well established, the development of a model to explain the ratings given by a panel is new. We believe that this approach has clarified much of the thinking behind the normally implicit decision group.bmj.com on June 21, 2017 -Published by http://jech.bmj.com/ Downloaded from to recommend prostatectomy, and we suggest that it could be usefully employed with the results of similar panels that have considered other procedures. The panel discussion was lively, with all members participating, and very little clear disagreement. In addition, as can be seen from fig 2, the ratings were generally internally consistent. This internal consistency may have been helped by the layout of the forms which the participants were asked to complete.
The panel did not consider that surgery was necessarily appropriate in patients with a history of acute retention, although there is a large group of these patients in whom surgery will sometimes be appropriate. There is also support for the approach described as "watchful waiting".
This study has highlighted a question that has received little attention in the published reports: do irritative symptoms have a different prognostic implication than obstructive symptoms? Some panellists felt that the exercise had involved an artificial distinction between obstructive and irritative symptoms which was seldom made in practice, whereas others expressed the view that prostatectomy should be performed for obstructive but not for irritative symptoms, because irritative symptoms were caused by detrusor instability rather than an enlarged prostate. The weighting analysis showed that the latter view was the more consistent with the panel's final judgements. Attaching equal weight to obstructive and to combined obstructive plus irritative symptoms but less weight to irritative symptoms alone gave the best "fit", but the type of symptom was the least important of the four "dimensions" considered by the panel. It also confirmed, despite the view of some that comorbidity is unimportant because of the ability to perform prostatectomy under spinal anaesthesia, that comorbidity does play a part in determining appropriateness.
The weighting analysis also indicated that if the objective is simply to eliminate patients who are inappropriate for TURP, then although the presence of retention is important, the type of retention is less so. This suggests that it may be possible to devise useful guidelines for general practitioners about what kinds of patients to refer.
In considering these results, the limitations of consensus development techniques need to be remembered. Firstly, there is a potential bias in the selection of the panellists. We cannot be sure of the extent to which our panel reflected the views of other urologists and general practitioners. Although it has been shown that those doctors who are willing to participate in expert panels are representative of their colleagues,25 the exact composition of a panel can effect the results obtained.26 In this study, all the panel members came from one health region, in which the prostatectomy rate was 23% lower than the national average in 1985.7 It may well be that a panel consisting of consultants from other regions would have given different results. Secondly, as well as any selection bias, the results will also be affected by any "random" variation in panel behaviour. Ideally the whole process should be replicated using different panels.
Thirdly, the ratings of a panel are dependent on the definitions used. As in many areas of clinical work, terms in everyday use are used differently by different clinicians. Although there was some uncertainty among a few of the panellists at first, agreed definitions were developed and used as a basis for the second round, in some cases leading to modification of earlier scores. We do not know to what extent panellists made use of the review of published reports that had been provided, although most stated that they had found it helpful.
Fourthly, we do not know how far stated opinions correspond to actual clinical practice, though this will be examined and reported in another paper.
Fifthly, the importance that should be attached to 
